The research object of this paper is to scrutinize the risk-adjusted returns of the five largest Croatian open-end equity mutual funds (ZB Aktiv, PBZ Equity, Raiffeisen Central Europe, Erste Adriatic Equity, and ZB Trend), and to compare each of them individually with a selection of the risk-adjusted returns of 10 relevant stock market indices (Crobex, S&P500, Rts50, Belex15, Atx20, Cetop20, Nikkei225, Bux13, Ftse100, and SSE Composite). Jensen alphas were calculated in order to obtain insight into the performance of the funds, with the intention of evaluating the successfulness of the actively managed equity mutual funds in Croatia.
Introduction
There are numerous papers aiming to clarify the matter of superiority of either passive or active fund management, and their results are sometimes conflicting. Nevertheless, many of them 1 find that the latter often cannot exceed returns created by the overall market. The very notion that the majority of financial professionals, employing all of their expertise, knowledge, intuition, skills, intelligence and wit, cannot generate returns which are significantly higher than the returns obtained by those who aren't blessed with the aforementioned virtues, and who are simply following the market (without any deeper insights into it whatsoever), is for some exceptionally hard to acknowledge.
Even though results throughout many studies exhibit evidence to the contrary 2 , most of the Croatian investors believe that their capital will be better off in the hands of the financial professionals, as actively managed funds represent 99,00% of the total mutual fund assets in Croatia 3 . However, until recently Croatian retail investors were not given opportunities to invest into financial instruments which bore (strictly) market returns. Certificates and ETFs are still largely unknown in Croatia, and passively managed mutual funds have started operating only in February 2010. Therefore, prior to February 2010 actively managed mutual funds were practically the only investment option for the Croatian retail investors who aspired towards market returns, but did not want to get personally involved into market research and trading on a regular (daily, or less frequent) basis.
Given these circumstances, the aim of this study is to scrutinize the returns generated by
the largest Croatian open-end actively managed equity mutual funds, and to compare them with the array of stock market indices (benchmarks), thus revealing management competence in delivering extra performance.
The time period will span the whole life of the examined mutual funds, from their establishment until the time when this paper was being prepared (October 2010). Furthermore, the observed time period will be divided into different subsets, trying to examine the impact of the worldwide financial crisis in the late 2000s on this particular segment of the Croatian financial industry.
Previous studies
It is certainly beyond the scope of this paper to mention all (or most) of the numerous studies in this field. Bearing this in mind, the focus will be on the work in this field which has been done in Croatia, only mentioning a few relevant international studies. Sharpe (1966) introduced simple and "meaningful measure that considers both average return and risk" 4 , expanding on Traynor's (1965) reward-to-volatility ratio, which relates excess return over the risk-free rate to the systematic risk (beta). Jensen (1967) launched a measure to determine the nonstandard return of a security (or portfolio) over the theoretical expected return. Examining 115 mutual funds in the period of 1945 -1964 he found that not a single one of them was able to do significantly better than it was expected, and concluded that there is a "pressing need on the part of the funds themselves to evaluate much more closely both the costs and the benefits of their research and trading activities in order to provide investors with maximum possible returns for the level of risk undertaken."
Following previously mentioned articles a strong inflow of research interest yielded a number of significant papers, which primarily analyzed the U.S. market. After the firstgeneration of mutual fund studies (published between 1962 (published between and 1970 (published between ) Ippolito (1989 (2008) analyzed concentration in the industry using Herfindahl-Hirchman, Theil enthropy, and similar indices. Čondić-Jurkić and Dadić (2008) showed that 4 out of the 10 observed Croatian mutual funds were Johansen cointegrated with the Crobex index, implying that these funds spontaneously followed a passive investment strategy 11 .
As stated before, evaluation of fund performance in comparison with relevant benchmark indices (market returns), with the aim of concluding as to whether active management produces superior yields, was not previously done.
Given all the past studies, and sometimes conflicting results, it is certainly interesting to investigate how Croatian mutual fund managers route and employ their clients' money, and the bottom-line outcome of their portfolio-choices.
10 This is quite straightforward, since these funds invested primarily in the Crobex constituents.
11 However, due to the small size and narrowness of the Croatian financial market, and (as a consequence) a limited choice of investable domestic stocks, overlapping of Crobex constituents and components in the funds' portfolio was (and still is) inevitable.
An overview of the Croatian mutual fund industry
The to invest into the investment vehicles which bore market returns, and at the same time had lower expense ratios. Nonetheless, the sheer inexistence of such investment vehicles does not hinder researchers from evaluating the active management performance of the present mutual funds, and from comparing them to market returns.
Data and methodology
All of the data used in this study is obtainable by free-to-access public information resources. The Croatian funds' data was collected from the Kapital-Plus internet portal 14 , Crobex index data was taken from the Zagreb Stock Exchange website 15 , and the remaining indices data was obtained either from Yahoo Finance service 16 , or from the websites of the respective exchanges.
Given the asset size and rankings of the Croatian equity funds ( Figure 3 and Table 1 ), this paper focuses on the largest Croatian mutual equity funds. Among these, PBZ I-Stock fund is excluded from the analysis due to its late entry into the market 17 , as well as ZB Euroaktiv fund, since its asset size in the period prior to 2009 indicated that it was a relatively inconsiderable fund which has only recently gained some momentum. Following this, the observed funds in this study are the following five: a) ZB Aktiv, b) PBZ Equity, c) Raiffeisen Central Europe, d) Erste Adriatic Equity, and e) ZB Trend.
As for benchmarks returns, each of the funds was compared with a selection of five relevant stock market indices, according to the geographical exposure of funds' assets 18 . With the exception of ZB Trend, Crobex certainly has the highest significance among the benchmarks, since the largest Croatian funds invest mainly in the domestic stocks. The funds' geographical exposure and the selection of indices is presented in Table 2 . The significance of each index as a benchmark is approximately proportional to the share of the funds' assets invested in the respective index constituents. Even though a smaller number of benchmarks would be sufficient in capturing the majority of geographical exposure for some of the funds (for instance, Crobex and Belex15 cover 18 It should be noted that other regional (Central-and Eastern-European) indices were also examined in the first version of this paper, and the results and conclusions were not much different than those presented in this version. 19 Due to high correlation of Canadian and US markets S&P500 was chosen to represent both US and Canadian markets; SSE Composite was selected to represent Chinese stock market rather than Hang Seng, because of the orientation of the latter to Hong Kong; Cetop20 (as an index which consists of 20 most liquid Central and Eastern European companies, quoted on Budapest Exchange) and Atx20 (as a neighbouring and correlated market) were selected to represent Slovenian market, which (the same as Bosnian and Herzegovinian market) was considered too narrow and therefore not enough trustworthy to be considered for this kind of research.
79,4% of Erste Adriatic Equity's geographical exposure), five indices were chosen for each fund in order to have a balanced view across funds. In addition to this reasoning, increasing the number of benchmarks can only strengthen results, not weaken them.
After summing up all the data, corrections were done for non-mutual national holidays (i.e. non-working days). Afterwards, monthly returns were computed, and this data was tested for stationarity; a standard ADF test showed no present unit roots, neither in the funds nor in the Hence, in terms of dates it is clear that B + C = A. Furthermore, period C allows us to compare funds and markets among themselves, since all of the funds operated in this period.
Both absolute and risk-adjusted performances of the funds are examined, using following standard measures:
where T = Treynor ratio, S = Sharpe ratio, J α = Jensen alpha, R i = portfolio's return, R f = risk free rate, β i = portfolio's beta, σ i = portfolio's volatility, and R m = market return 22 .
In these terms, main hypothesis of this paper states as follows:
presuming that Jensen alpha for each of the funds examined indicates underperformance of a particular fund when compared to chosen benchmarks.
Sharpe ratio exhibits whether funds' returns are a result of smart investment decisions or of excess risk. This measurement is useful because although one fund can accomplish higher returns than competition, it is only a good investment if those higher returns do not come with too much additional risk. Treynor ratio is similar ratio to the Sharpe ratio, except that the beta of the stock market index is taken as a measure of risk, instead of the volatility of fund returns.
Although useful as ranking mechanisms, neither Sharpe nor the Traynor ratios quantify the value added of active portfolio management. On the other hand, Jensen alpha is one of the ways to help determine if a fund is earning the proper return for its level of risk, but it also measures the extra performance of a given fund. If the value is positive, then the fund is earning excess returns over the market index; a positive value for Jensen alpha means a fund manager has "beat the market" with his stock picking skills.
The average monthly interest rate on the Croatian Ministry of Finance's treasury bills (maturity: 364 days) was taken as the risk-free interest rate 23 . Taken in this manner, the risk-free interest rate is relatively high; it is so because it reflects the perceived overall riskiness of the Croatian financial market, with all of its specific transitional traits. Having this in mind, in order to observe the effect of the risk-free rate Jensen alphas will be calculated including, as well as excluding risk-free rates.
Results
As stated before, each of the observed five funds will be compared with five benchmark returns. Regressions are modelled with the monthly fund returns (after subtracting risk free rate) being the dependent variable, and market returns (also after subtracting risk free rate) being the independent variable. Estimated coefficients are taken to exhibit Traynor ratio and Jensen alpha.
Since the risk-free rate is relatively high, Jensen alphas were also computed without the effect of the Croatian Treasury bills' interest rate 24 .
23 Risk-free interest rate is calculated according to the Decision of the Government of the Republic of Croatia It should also be noticed that the management fees 25 are taken into consideration, since funds publish their returns on a net basis, and fees are already subtracted.
First presented (Table 3) Additionally, Jensen alphas are negative for all of the funds across all the benchmarks, with the exception of the ZB Trend fund, but only when risk-free rate is not taken into consideration. all of the funds have created returns higher than market returns. However, these positive alphas are relatively low (mostly between 1% and 2%) and cannot cover the management fees of the funds, which range from 2,15% to 2,30% at the examined funds 28 . In other words, when fees are taken into account the largest funds in Croatia in the period of strong growth did not create excess return for their investors.
Finally, Table 5 presents funds' and market performance during the period of crisis and afterwards, when markets experienced collapse. In this period the objective of active management is to suffer less, or to experience lower negative returns. This is an assignment that wasn't accomplished, as for most of the observed funds' risk-adjusted returns were lower than those of the stock market indices. Jensen alphas (with or without th effect of the risk-free rate)
exhibit that funds have lost more value than market indices.
The exception here is ZB Trend, which in this period outperformed all of the funds, as well as some its benchmarks (Table 5) . On the other hand, the "positive" performance of ZB Trend is relative; value added by ZB Trend is lower than 0,50%, and does not even cover the bank deposit fee charged by the management.
All of the results clearly show that, in general, Croatian fund managers cannot significantly outperform the Croatian stock market index and selected benchmark indices, neither in the period of high growth, neither in times of crisis. 
Conclusion
Absolute and risk-adjusted returns of five largest Croatian open-end equity mutual funds were put in parallel, and each of them was compared with absolute and risk-adjusted returns of relevant benchmark stock market indices (chosen according to the geographical exposure of the funds' assets), within three different time frames, observing the effect of risk-free rate.
Altogether this accounts for the total of 150 individual OLS specifications, where coefficients were taken in order to exhibit Traynor ratios and Jensen alphas.
Null hypothesis was confirmed, since Jensen alphas (both with and without the effect of the risk-free return rate) indicate underperformance of the examined funds when compared to market returns. Even though positive alphas were shown in the period of extreme (exponential) growth of the Croatian mutual fund industry (2000 -2008) , these alphas did not prove themselves to be sustainable in the long term (that is, for the time being), nor can they cover the management fees charged by the funds.
Certainly, there are certain drawbacks constraining the findings of this paper, and they should not be overseen. First of all, the modern history of the Croatian financial industry is not lengthy; the Republic of Croatia gained its independence in 1991, whilst the first actively managed equity mutual funds began operating at the turn of the millennium. The first passively managed equity mutual fund was established in February 2010. This does not constitute an extensive time period; nonetheless, it does not absolutely hinder the findings, as the results (although not definite and decisive) still present a vivid insight into the active management performance in Croatia 29 . In the future, when a larger dataset is obtainable, this kind of research should certainly be repeated.
In addition, as many researchers have noticed, the evaluation of active management performance relies heavily on the appropriateness of chosen benchmarks, therefore making the selection of these referent returns crucial. In this paper this issue was tackled by including a number of benchmarks according to the geographical risk exposure rather than selecting a single one of them.
Given all the limitations, the results still show that the active management of equity mutual funds in Croatia should make stronger commitment to their clients when deciding upon their investments, and should dedicate themselves more intensely to obtaining a certain level of return for their account.
